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a Li 2 0 - b B 2 0 3 - c M -d X 

^HH, Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 sL °]^-<H*l n-i-o^ <d«i^ <H2= *H+ 

LiCl ^ Li 2 S0 4 5- °l-?-<H*l =l&<%*\ -Sd^fe ^olnj, 

0.4<a<0.55, 0.4<b<0.55, 0.02<c<0.05, a+b+c=l°M , 0<d/(a+b+c)<0.2°l t}. 

s i 

^-sv -H^l 
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51^] °1* ^fl-g-tV ^ n -H*fl ^12: ^{Solid electrolytes, 

batteries employing the same and method for preparing the same} 

5L 2^ -fr^ ^Sfl*} ^ ^S.Sr < a(profile)^lc}. 

-£ 3^ ^Ajofl 4°fl 4£r *fl2£ -6-5]^ 5L*\) ( a ) 50Li 2 0-47B 2 0 3 

-3Ti0 2 , (b) 47Li 2 0-50B 2 0 3 -3V 2 0 5 , (c) 50Li 2 0-47B 2 0 3 -3W0 3 ^ ^ S^l-ofl e)# <*^g- ^ 

11.... 12... ?fl^JB 

13.... 14.... JH*ll ^i«fl^ 

15. . . . M-3L^ 
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^1020030006288 <Qx\: 2003/3/8 

€*fl^, °1« ^-g-tt ^f" i&^r ^ *U1 ^ JJL Jl^l 

9> ^^Ei 7l#I!f o]^ ^A]^ Ujot^o] t^o.^ £]*fl 7l7l 

7l<y iiE^, PDA(Personal Digital Assistant), °1^ ^r^l^ ofl H ^1 ^ £.3.*! # 

$o] 3j-o.^Aii oflui^l ^£7> e Ell- ol£ ^^7> Al^ ^^ji oicf. 

0> ^7}- 7171^1 i^5l-7> 33r *1«8€ 2*} 3*1 7> A^Eflo] ^ 7 ]^ ^^Kr # 

^l7l ^ tflS^I'il eflS.^ CMOS (Complementary Metal Oxide 

Semiconductor), IC 7]-= , n>ol^^. t v\o]3_^ = o] oicf. &5L2ft ir 

34 MEMS 7l^£l ^0.3. °}l=Mfl 1- nfl, «m 3*1^ ^Hlcfl^l 4i*g tfltb <*fl 

M^lto ^>-g-€ 7lcfl£lJI 5Zcf. 

i> £ l£ ^efl 7l^oii rcj-s ^-i- 7fl^o.S. i4 Bj-^ 014 % 

25^, ^ 3*1^ ^^Kll) A oMl ?fl^^.(12), 3*M(14) ^ ^fl^(13) 

7} «m ^Efls ^>^o.S ^ulsfjl oXjl, ^^l^o] ^^ 7 > ej= 10//m 3 

HJL ^IS^ofl nl-sf 4-§-4 ^ ol^^- # ji 01 cf. 

2 > ^, HVni-o.^ f2>sH ?fli£L e^<Hl ofl^^l- afl^l^-o.^ ^ ^5.7} feJl, 

3*1 s.^01 f^H, «[ D 4AS <8^s>°s. °l£#si ol^ 71S17> #<H#7ll SJ<H 

ii^f -g-ol«flxlJl tEl-^l 7l afl-g-ofl tij-o. # ^ol ^o. nfl o. ^ ol^ 

€4. S£tr °14 ^ aVo| Jg.^ s.^ofl ^-^-SlS^ <yo^o) j^o^ £i 7 j^ *j| 

^■*>7l7> -g-o] *>oj 4i7>, MEMSCMicro Electro Mechanical System) ^} ^ 
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' 1020030006288 #3 °^\- 2003/3/8 

<13> h)-qV hl-s] #5.%]°] ^ ^oif -g-^^ « 0 v^oll ^3 7l nfl-g-°fl 

^1 3 SHI #7.} ^ oil- ^ (backup) &Q<LsL 

CMOS(Complementary Metal Oxide Semiconductor) oflS-Bj ^-§; ^-^ik 9X^. S^r *i 

*r &<H °l-§- ^7} *fl-?- ^^i}. 
<w> 0 ]£- ^|<2}- ^3 <&;*i*V juaj-o] Li+ 0 j£. ^5L$i\7\ 

tNl, cfl7l f^s] <?r^-§- JlB^^g- LISIC0N 31, Li 4 Si04-Li 3 P04 :z-MI , 
Li 2 0-B 2 03-Si02^1 , Lipon (Lithium phosphorus oxynitride) -f-°l ^thtr ^flU 

<15> Li + ol^-^ £H7 > -T^tr Ml #*M°1 iul^Jl ^^1^, ^ ^7} 4*- 

<16> o)6\] h]«D ti]^^ #3HH ig-g- ^JEJE* ^.o]^ o.^^ ^ 

^ ^^tHl «l«fl «^ ^l^S. ^I^*>7l7l- ^ -g-°l*H S^°H ^ o)£- £5.5.7} <g 
^^■S. £*>S.3. #2f A] nj- 3.^ o] 7}-f^£ 0)^0] ojcf. Wj-oV 

^^"Ti^l 7^el7> ^ jtffl, ^5.3. 10" 7 S/cm ^ o]-2_ ^.E^ofl a-^je ^ 
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<i?> ^*fl 7R> EL7\\ ^-g: w>Jl sj-ej- jn^l ^sfl^ aflo]^ (Bates) 

l^tr (US5338625: John B. Bates et al . , Thin film battery and method for making 
same) e]£-(Lipon)°ltr . ^ ^Sfl^ .a^sKradio frequency) ^ s 

Li 3 P0 4 Ef^jl^; ^ -g-^7HH ^E^^-o.^.*] aJ-^H 2(dl)>10- 6 S/cm2l ^ o}4- 

f^Kr ?ASLS. ^71 Lipon aVni- ^ a]o] ^. 

^ £^<*H ia>ll ^^r^Hr (P. Birke et al., 

Materials for thin film batteries for application in silicon technology, Solid 
State Ionics 93 (1997) 1-15) °<MH1 v}*]^ a]^o] ^ ^r^cf. 

<18> *V^, nl^- ^.*) (US 4184015)^1 *>7l sj-^ 23. 3E*ls)fe Jl^l ^*M^r 

<19> [s}-*j-^ 2] 

(B 2 0 3 , xM, yN)-aLi 2 0-bLiQ 

<20> #7HH M^r A1 2 0 3 , V 2 0 5 , P 2 0 5 , As 2 0 5 ^ As 2 0 3 S. ^s)^ m-oflAi #^5)^, 

N^r Si0 2 ^ Ge0 2 3. ZLf-ofl^ ^sH, F> C1 f Br> S> S q 4( Mo o 4> W o 4> 

N, P0 4 3 ^sj^ Hf-°1H a^sM, 0 < x < 0.35, 0<y<0.8, 0<a<0.2, b<2a^cf. 

<21> HelM-, #71 29\ Jl^l 100°C al^M^ ^£ S.^ ol <£ 
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^ ^^1^1 °l£r ^l££7> £ji ^^(Lipon)-g: cfl^m ^S.^ -R-e)^ JL31 7 fl 

°1 ui-g-** ^ Sife ^°l-& ^££5] -t!-3}-#7fl -fre)^ Jl^l ^sfl^ 

<24> £ ol=j7^> ^ 7l#^ ^Mlxr Aj- 7 ] J7^1 ^fl^-fr jfl-g-^ 

^ £ ^] 

<25> #7} ^*fl 7}^^ oq-^ll- ^*>7l £ *>7l 13] 5L*ft # 

<26> <S|-*H4 1> 

<27> a Li 2 0 - b B 2 0 3 - c M -d X 

<28> #7HH, Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 3. °]-¥-<Hs! afi^ ^q. 

X^r LiCl ^ Li 2 S0 4 sL ol^^l ZLf-oflAi ^IMS^ ST-uf ol^ol^, 

<29> 0.4<a<0.55, 0.4<b<0.55, 0.02<c<0.05, a+b+c=l°M , 0<d/(a+b+c)<0.2olc]-. 

<30> «>^^*M1^ 0.45 vfl*l 0.5201°], 0.45 0.52°M, c ^ 0.03 vfl*] 

0.04oH, 0.001 vfl*] 0.15*1 %o] ^t}. 
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<3i> ^ £ig<£| cfs. -e-^-i- ^t\7] (a) Li 2 0^ ^sfl SJ-^-#, B 2 0 3 ; ^ 

Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 5. ol^-ol^l ZLf-cHH <^ *m W#^r 

<32> (b) ^l-g- -8-7} ^sf| a^-Woi Li 2 0S. ^ 91^ 7>1^>^ 

^■71 #^*n sf^* Li 2 os ^-g-sfl^Rr #31; 

<33> (c) #7l ^2}-#ol ^«a*>7fl £^ ^"EflSl -g-g-1-^ ^ ££3. ^71 

7>^«H <2^r #31 

<34> (d) ^"71 -g-g-l-&- -g-^Aj^ -R-tM#^ #7fl# Stf*Hr Jl^l ^Sfl^ ^5: # 

<35> (b) #313 ^-71 *}^*)1 ^#ol Li 2 0S. fsM ^ fl^ ^r£^ 600 vfl^l 

800°C°] 3H, ^7] ( c ) #313 ^>7l -§--§-!-# 3^ ^ 900 ifl*l 1500°C 

91 3M, ^71 (d) #313 ^7) -g-g-§-^g- ^*Kr -&£^r 0 vfl^l 25 M ?M w>^^> 

<36> ^-7] (a) #3] 3 ^-§-ofl S^Kr LiCl ^ Li 2 S0 4 3 ol^o^^l -p- o]] A-| ^ eM ^ 

W °1^3 ^#3 ^7} Li 2 03 B 2 0 3 ; ^ Ti0 2 , V 2 0 5 , W0 3 £ 

Ta 2 0 5 S o]^<>| nl-oflAi ^bm^ §>u(. o)^-^ sj-^^. 5E.^-*Hr 100 #% 

°fl tfl«H 0 20#%7> w}^*}^, d^r ^Ml^ 0.1 15 -§-%<?] «>^- 

<37> £ ^tf-g- ^*>7l *M 2}-*H IS. M-Ej-iflfe- ^Sfl^ 
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<38> <2}-§)-Al X> 

<39> a Li 2 0 - b B 2 0 3 - c M -d X 

<40> ^7lofl>H, M^r Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 S °l-f-<H^i ^=2-w°11 -^i 

°1#°1*J. Xfe LiCl ^ Li 2 S0 4 S o]^o]^ m-oflAi AjEjj^^ o^u. oj^ol^, 

<4i> 0.4<a<0.55, 0.4<b<0.55, 0 . 02<c<0 . 05 , a+b+c=l°l^, 0<d/(a+b+c)<0.2°]t}. 

<42> ^>7l SJ-*Hq IS q-Ej-iflfe- ji^l ^^M* *fl-§-%t 53* ^^il ^ 3*1-1- 

<43> <5)-*j-^l 1> 

<44> a Li 2 0 - b B 2 0 3 - c M -d X 

<45> #7HH, Ti0 2( V 2 0 5 , W0 3 £ Ta 2 0 5 S. <=>}^o]^\ ZL^}^ o]^ is}xj. 

°l A o Vo M , X^ LiCl 5? Li 2 S0 4 S ojs^^i ^ofl^ ^em £ i^ *fu(- OjAj-o]^, 

<46> 0.4<a<0.55, 0.4<b<0.55, 0.02<c<0.05, a+b+c=l°H , 0<d/(a+b+c)<0.2<>l tf. 

<47> ol^K ZL^fl tfl*fl^ 

<48> -g- H-^^ JL^) ^Stf*)^ *>7l 2?-^ IS. ^ c£tf. 

<49> <5l-^)-<^ 1> 

<so> a Li 2 0 - b B 2 0 3 - c M -d X 

<5i> #71 ^H, M-g- Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 S =-^^1 ZLf-ofl^ Ajej^ o]^ t}^ 

°)^°]^, X^ LiCl ^ Li 2 S0 4 3- ois^^i <d«!3fe °]±=- °1#°M, 

<52> 0.4<a<0.55, 0.4<b^0.55, 0.02<c<0.05, a+b+c=l°l°l, 0<d/(a+b+c)<0.2o]cf . 
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<53> o. s n o va ^^^1 (network former)^ -fi-e)# ^ #^ 

3*1 ^2^(Si), °1(P), -g-^(B), 7ll2n>^-(Ge), wl^(As) f-^ a>s}-§- JEE^f ^TflM- 
°l-E.(chalcogenide) 2HH-§- 0 l -fr^H^r -#7l ^*fl o]^. (network former ion) 

Eflfif^- ^ ^ ^ Z}0l7> £S*-£M, -frel^oflAi^ 7J-*V ^O. 

<54> ^^^^1 (network modifier)^ ol£r 7}^b , 

^^AS -a-Bl^-i- l^sWb ^M-, ^^^^sq- A>-g-^- ifl^ 

*fl^ $7H=- ol-g- ^ofl -a-Eltr afl^afl ^711 

<55> i^cq Ji^l ^8fl^ (network former )S B 2 0 3> ^ ^r^^l 

(network modifier)^ Li 2 0 ^ Li+^l °l£r ^-#*\7}7] ^tr ^>s^l-5- Ti0 2 , 

V 2 0 5 , W0 3 £ Ta 2 0 5 S ol^^l ZLf-olH ajuisi §>q. o^Kg. ^3 o_ jg. oicf. 

<56> -g- ^oflA^ ° 0 va $^*H3.<H B 2 0 3 1" ^-g-^ , <*| 7 H1 ^ ^ (network 

modifier)-?] Li 2 0# ^7>*>^ *]7}M ^(NBO: Non-Bridging 0xygen)7> 7fl ^7l^^ 
¥ 7fl^ Li + °l£r£r ^7H ^(electrical neutrality condi t ion)-i: ^V^^l ^1 ^1 

^*fl wl7>ja ^ ^-eotl ^^*>7ll ^ s^^r B 2 0 3 ^31^ ^^^-i: # 

^171^.5., -B-eu| .^s. (Glass Transition Temperature)^ 71-^^cf. 
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<57> oj-g- ^^ofl^- Li 2 0 ^7H1 ^tr -n"S] ^ igsHr f^^cf. ^^r 

^i*fl o]£-£. ^-fj- ^^-0.5. ^ (network)^- °l£r°fl tij^fl o^t^ nfl-f 

3.7} ^ ^*fl IMW. Li + 

^JjL^o] ^ ^o. ^-o] JlLSj^, o]7>^* nfl Li + *l£r^ »} 7 } M XV 

£l ^>oll- J:^(hopping)^Rr *fl^ nJ-eM -n-S^^ ^1 ^Sfl^S] °1 

^^>7l fl^fe *}<!rf ^£*H (charge carrier)^ ^51 ^7} ^ #511- ^ 

<58> nJS- ^^ol Li 2 01- ^7}*}i£ ^7}*$o\] nfl^ 3. ^7># ^ 

^ *r 5^. °H] cfltr <U$}^ ^<5>^ ^Al^o^ s l^^-Ei o s v - olcf. O]^ L i 2 07> 

^ Li ^*fl 5i.jz]£)^7l afl-^JLig. *fl^^ ^ $14. ^ % 

<59> rrf^ Li + Ol^o^ ^Al7l7l o.^^ ^ ^^71^ ^# 

S^Hr ?H 7>^V ^A^Cf. o]i£ i^o] ^^-O.^. I^^H^ Ti0 2) V 2 0 5 , W0 3 , 
Ta 2 0 5 ^ 4^ ^7}^ Li + ol-g- ^££1- ^*}7}JL7} i}#t±. 

<60> Li 2 0-B 2 0 3 31^ JLz\) ^n^o\) Ti0 2 , V 2 0 5, W0 3 , Ta 2 0 5 ^ ^t-^r ^7}S\ 

X) 3^, ^^t ^ 7fl«J-^o] ^-EflS. °Jl-^Ai #^5)- oflu-^l-i- ^ olo] 

&^S.7\ ^o V « ^ 
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<61> ^.4 ^^1^ M^o^ Li 2 0-B 2 0 3 TlH ^13^ ^S^l-^- ol-fr^ ft 

2: ^s^r o^o] ^^> 7 >(Z)» °l£r «V^(r)o.5. 4^ °1 £ (Z/r)5L ojsfl^- ^ 

5M. ^7Ml7> ° 0 V^ ^-fr ^<L3. o]i=Lo^ Cf^^o^ 

^(random array)^. ^ ^^f. ^7>€ ^^9] o]£- s.^o) #^4=-, ^ 7} 

i^^l n^-eM, a. Til 

<62> 1^0} jt.^ ^$fl^^- Li 2 0-B 2 0 3 Tfl^ JLafl x^^oil ^30} ^7>#S Ti0 2) V 2 0 5 

, W0 3 ^ Ta 2 0 5 S ol^^i zLf- A d^}£]^ *VM- °l^h°iEL 

<63> ^-7] Ji^l ^tilHl ^7>S e^f- <S<?1 LiCl ^ Li 2 S0 4 S ^sl^r m-<HH ^i^s} 

o]^ s^-fro] ^7].^ ^ 014. 
<65> <5}-*H 1> 

<66> a Li 2 0 - b B 2 0 3 - c M -d X 

<67> ^7}°\}*\, Mtz: Ti0 2> V 2 0 5 , W0 3 31 Ta 2 0 5 S °1^<H*1 

°l A o Vo l^, Xtt LiCl ^ Li 2 S0 4 S ol=ol^l zl^}^ -S^tt ^ ^ °l A o Vo M , 
<68> 0.4<a<0.55, 0.4<b<0.55, 0.02<c<0.05, a+b+c=HH, 0<d/(a+b+c)<0.2°l cf. 

<69> #7HH a ^ 0.45 ifl*l 0.52^H, b^ 0.45 vfl*l 0.52°W c ^ 0.03 vfl*l 0.04 

d-b 0.001 v-M 0.15^] c-^ aj-^-^i^l-cf. 
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<70> av 7 ] ji^i ^«fl^oj|A-l Li 2 0^ ««1 a7> 0.4 o]-§- 7>^tb °l£r^ * 

£7> ^-o> o]£- ^££7> nfl^ ^-o. ^ (10 - 7 S/cm o]^)^- , 0 .55 

£1711 3^ ^^7} ^i^>7fl -n-^^ (phase separation^ 

>m ^^sj- ^3-7} -fj-el^ ^ §-*ll^°l 

<7i> t E ^ t b 2 0 3 ^ b Siroi 0.4 S.t\. ^t\) s)^ -fr3 «>l^-fe B 2 0 3^ <#°1 ^ 

o>Ai ul*fl ^«H^^ %^ *r &*\}%°] 9X°.*\. 0.55J±4 3711 s\ 

£ ^£^1 7H*Hr Li 2 0-B 2 0 3 ^ ^7>^o] ^o}x)7\) £\o] o]£- &5L5L7} 7] 



iEtb, 3S] 2)-^ ^Hfls. ^7>£}±r M *Vs|-#£- Ti0 2 , V 2 0 5 , W0 3. Ta 2 0 5 ^ ^ 
^7l JL^fl ^Sfl^ofl^ 0.02 ol^l^ ^7>#^1 ^7> S.3f7> pM^M, 0.05 
2] S^H^ ^3*7}- IH^MI €4. °l^r £ ^7>#^1 Ti0 2) V 2 0 5( W0 3 , 

Ta 2 0 5 3 ^ °l-gr£Slit°l 371 nfi-g-ofl ^7>«- 7j o. ^^^.7]. o^o^ 3 

SEth ^71 :a*fl ^^fl^oll <*o] ^ 7 >^ ^^0.^ ^7H1 ^ 3 

^M^l ol^S-S.^ ^^4. °H ^71 -H^l ^^HH ^7>S ^7>^]^ 
<*o} d 7> 0.2 14 3711 £1^ 4f5-| ^£7} 4*1 3<H # £e] 

(phase separation)7> <£o]\^7]\~\- ^7}^ <* 7^14 -g-^ (agglomerat ion) 

-ft-3#4 ^£3^ ^^Sl-7> g-^l^ol oicf. ^^5). £ ^ fij-^ 

^^2l-7> -ft-H^* ^ig- - ^^^o] o^cf. 
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<74> o]s>, £ ^^2] «o V 1H1 t||S|] ^*Vcf. «V^o) j7 

*H (a) Li 2 OSl B 2 0 3 ; ^ Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 5- °l-¥-<H3l 

n^-oflA-] ^M- °1#3 ^ttl ^*>^, ^*y*H=- #31; (b) #7l £^-§- 

* #7l ^Sfl S^^o] L i 2 0S ^ ^ 7}<a*H #7l #^31 3^** 

Li 2 05L I^sflsfe #31; (c) #7] ^^l-ol ^<U^\7\} £^ ^-Eflo^ -g-g-^ 
*T SZ^r ^41-8: 7><1§>^ -g~g-## ^Tjl ^ (d) #71 ^ 

^ -fM-i-* <2^r #7fl# i^*Hr *fl3^t}. 

<7 5> Li 2 0^ #£-<*f|*l tl^te, #3. #^5. *V Li 2 C0 3 # 

^Hfl^ Li2C o 3 B203 ^ Ti02) v 2 o 5) WOs ^ Ta 2 0 5 5- ^^tt ^f-^H ^£ ^ 
*>M- <>l#2l 2}-^!-^: ^^>^, ^(weighing^H ^ ^(ball mi 1 1 ing)*^. # 
7} (a) #3HH Li + ^ ^7l ^ ^BflBl LiCl ^ Li 2 S0 4 5. ^l^f-*! 

^1 ZLl-ofl^ *>uf ol^-o^ ^7}-SH ^ (weighing)*}^ # 

^(ball milling)^ 91^. 

<76> #71 ( a ) ^Tjl^l ^^-#^1 ^^-til^ #71 Li 2 0^1 B 2 0 3 : ^ Ti0 2( 

V 2 0 5 , W0 3 ^ Ta 2 0 5 2- °)^-°] ^l^H *M <>1#^ 3^t-* S^Rr €^1 

3W# 100 cflfr><^ #71 Li 2 05l #^1 40 55 ■§■%, #7l B 2 0 3 40 ^*1 

55 #% ^ #7] Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 5- °1^-^ ^1-^1^1 °l#^ s)- 

^# 2 ^*l 5 «V#a)*H, d^- taJ-e^Ml^r #7] Li 2 0^1 #^31 sj-^-l- 

45 ^*1 52 -§-%, #71 B 2 0 3 45 ^*1 52 ^ #7l Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 ^ °1^-°1 
^--a^H -S^tt *m ol#2l s}-^-!- 3 ifl^l 4 ^ol «V^-3i^>cf . 
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<77> ^7} (a) #7flsl £tH"<HI £^-*Hr LiCl ^ Li 2 S0 4 3. oj-f-o^ ZLf-oflA^ ^h«^ 

§>uj- s^-g^ ^-^o. ^. 7 i Li2 o^ xl^l sj-^t-, B 2 0 3 ; ^ Ti0 2 , V 2 0 5 , W0 3 ^ 

Ta 2 0 5 5. oi^.oi n-i-oflAi Aiejs]^ o)^^ s.^}^ &*\] 3^1- 100 

°fl 0^1 20l-%7> cl ■% H>^^>7fl^ 1 vfl^l 15#%7> #4. 

<78> #7] (b) #7fl2} ^^^1 Sl-^-l-ol Li 2 0^ -g-Sflii ^ 5^ 600 vfl*] 

800*C<>] ti>^-3]*l-cf. ^sfl 2)-^-#* ^7) 600-800 °C<HH 30 tfl*l 1A)^V 

30£ 7>1sr}^ Li 2 C0 3 * tb<=K °H, Li 2 C0 C0 2 7> ^71 ^Cf. 

<79> ^7l (c) ^"71 -§--§- ^-^ ^ f£ -8r£^ 900 ^1 1500 °C°A 7 A 

o) w^^t}. ^- 7 ) 900-1500°C^ £.5. ^^HH 7\^}<^ ^^}^ 

^tb^. ^*>^^1 -fr^ *§^^r i^Kr »^<L£- ^-el(glass)7l- ^€ 

T 9X$= ^±-2] £5=* §Hrt}. °1 ufl ^-S]## Jl^H A^^- % o. ^ 

<80> ^7) ^£ ^ W^^H ^. Mj-^o} J7^ ^Sfl^ ^ 91^], ^ 

71 (d) £31^ ^7) ^r5L^ 0^*1 25 3°1 yf^^tf. 

<82> fill- #X}9) iflofl -g- JL*\] ^-§-^ S^f- ^^11- 

<83> ztei^, ^M-l- ^-g-ev a)* ^^1^1 TflS » 0 V ^ 
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<84> ^ 7fl^= ^afl ^ 0 H] W^f" ^#(V 2 0 5 ) , ^#- D o V ^ 

#(LiMn 2 0 4 ), Blfl-S^-S. 4bSfr#(LiCo0fc), ^«~^*8 ^Sh^(LiNi0 2 ) f-§- ^ ^ 3 
^-^m ZL5}n}-o)jEL(graphite) ^-§- ofl^c 3^ ^ofl g aefl^s)- 



<87> ^ ^^^1(11) «}i|f ^1-(V205), ^fl- D o v ^> ^>S}-l-(LiMn20 4), 3 #-3 

igj-e AV^ #(LiCo02)> E^#-M^ <L>5l-l-(LiNi02) ^ ?fl^(12) «#^-§- ^ #^-*> 
<^ wl-Bl-^Bfl^ 7 fl^(12)l- *§^th=h ZL i^o] jt^ ^^-g- ^ ^ 

<88> ol^> ( ig-ig.fi. ^ ofl^. ^ ^*>7ll ^^^V7lS t^oj §]-7l 
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<89> ^A)oj| 1 

oo> Li 2 0^ ^H^S.^ ^c)}x\ o>^t!- Li 2 C0 3 s]- B 2 0 3> Ti0 2 # *>-8-SM €*Kr 

(glass) 2^41 sfl^Rr -Sr^-i- ^(weighing) *> ^ <Hl^^- A>-g-^H 20^m 1- ^ 
%(bal 1 milling) & 7> < l^-(hot plateH^ iH^} 1 ^ ;£^}-^t}. 

<91> «!}^7l-H(50ccHl ^ ^ £ 2^ ^4 

°11 ^ ^*>^cf. olnfl Li 2 C0 3 ^ £-*H# 31*11 700°C^1^ 1*1 *> ^ °1^ 
900-1500 1:^ ^3HH 100 °C ^JE*! #37}-^ ^-g- ^-o]^> 

^ «o v ^AS -g~g-#(glass)°l ^ 2^ £r51» °1 °J1 -g~§-#^§- *1 

Jl^olH ^§ ^-f -fi-51 ^ 5)1- fllMI 2l*V ^21-1- -3-^ 

<92> -H-ell-^ ^je<4 ^ £7 |. ^«-5>n}ji ^s]^, ^elyflojEi a)-il(li)^^ £7> 
M» ^1 ^1M1 3^*fl ^Efloiefli s.^.( mold )oii ^-^4. °1^ ^ 

■frel* ^-T °1 ^s^HEi^ ifls}<4 ^(molding) Al ^> 

9= 5-72: ^Soj^o.^, ^Efloiefl^^ ^-s^ jibI^ #£-§1 Dim ^r£S 
^(quenching) iL7l^ <>|^t]-. a)-eH , ^« ^-f ^z}- ^ £ 

(quenching rate)7l- -O-e]^ ^^5}-7> IHM. °1 ^1 ^-3-, iEfl 0 Jefli 

<93> o.^^ v^z]- ^ ^ ^ o-^o^ H^ £f ^-^a} -a-^o] ^E^F <H <H !*Nr *1 « 

^5l7> ^o^l o>-g. ^x^*v o_e)l- ^ lmm ^JE^ 7>^*V * 

#3000 ^1^ 4ii ^H*^. ffHol^E( Ag paste)^. ^ #^§- a^o] 
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<94> 



<£^4| = (screen print ing)*H ^tr ^ , 100 M £2:71 c-lH 2^1 # 

*flS^ ^l^^r SI 1260 <S^i£i/7flSMJ- ^7l( impedance/gain-phase analyzer) 
(Model No. SI 1260, Solartron, Inc., Farnborough, U.K.)S. ^-i ^^^i* 
^*>J1, a>^( semi circle)^ £1715.^ -f}-E)<2] ol^s.^ 

-fr^ ^o>a.7l ^sfl X-eflol SjaJ ^ o. Ale^}£cK 

<95> #7j 3L*\] ^fl^ Li 2 0, B 2 0 3 , Ti0 2 *r€- °l£r *>7l 5. ^ 

<96> [jj, l] 



<97> 



3:>a (mole %) 




Li 2 0 


B 2 0 3 


Ti0 2 


(S/cm) 


40 


55 


5 


5.2=40-8 \ 


45 


52 


3 


2.6>10-7 ; 


48 


49 


3 


3.7H0- 7 


50 


47 


3 


1.3>10- 6 


52 


45 


3 


1.0 >i0" 6 


55 


40 


5 





S. t£s}^ , ^Ajofl io] jL^j ^<sfl2}^ Li 2 0^ ^7>^^- ol-g- #5= 

-£7> ^7>^>^o.t^ ; 50Li 2 0-47B 2 0 3 -3Ti0 2 ^ 7 r # ^ o)-g- ^££o] ^ 

1.3*0-6 S/cm^ t-hMS*i=r. ojnfl ^ «3 i?HH T i0 2 ^| 37rlM 5 -S-% 

oi^-oi^ -B-e]^ <£-§- ^ SiSa^, X-eflo] £-a} Ti o 2 ;^#o] ^ 
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<98> ^3 a] ofl 2 

<99> Ti0 2 ^^l°fl V 2 0 5 1- A]~g-t> ^j-g- ^1S»1§>J1^ ^A]ofl 13]- o o V 

<ioo> [s. 2] 



a-y (mole *) 


iS/ at) 


Li 2 0 


B2O3 


V2O5 


40 


55 


5 


1.5H0-9 


42 


55 


3 


l.OiO" 7 : 


45 


52 


3 


1.7J40 -7 


47 


50 


3 


1 . 1 HO-6 


55 


40 


5 


^3 SHU 



<101> 3. 21- ^S^, ^A]^ 23] JLz\] ^tfl^^r Li 2 0^ ^^o] ^y\^s. o}£. 

£7> ^7>§>^o.^, 47Li 2 0-50B 2 0 3 -3V 2 0 5 ^ 2:-*<HH 7># fe^r o]^- ^l££Ol ot 
l.lXLO-eS/cm^ ^SLJSM- ojufl «.«^o.^ v 2 0 5 7> 8 ^7>^ nfl*M 

<102> AjA]ofl 3 

<ios> ^ S Ti0 2 cfl^l^l W0 3 , Stt Ta 2 0 5 l- ^}-g-*V ^# ^1]^^>ZL^ 14 

<104> 
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IS. 3] 



3^ (mole ft) 


(S/cm) 


Li 2 0 


B 2 0 3 


wo 3 


40 


55 


5 




42 


55 


3 


2.8X10" 7 


47 


50 


3 


5.2X10" 7 


50 


47 


3 


1.5H0-7 


50 


45 


5 


4. 3>10- 7 


55 


42 


3 


4.0X10" 9 


IS 4] 


^ (mole %) 


(S/cm) 


Li 2 0 


B 2 0 3 


Ta 2 0 5 


40 


55 


5 


5.6H0-9 


45 


50 


5 


2.4>10- 7 


47 


48 


5 


2.8>10- 7 


50 


45 


5 


4.3X10" 7 


52 


45 


3 


4. 2 HO" 8 



<106> 



<107> 



<108> 



1 3 * S 4t ^aHI 3S] ^sfl^ 47Li 2 0-50B 2 0 3 -3W0 3 , 50Li 2 

0-45B 2 0 3 -5Ta 2 0 5 ^ S^ofl^ ^ ^ o)£- ^££o] <*)= 5. 2 W 7 S/cm ^ 

4.3>10- 7 S/cm^ ol^-^iE£.» u^i^tf. 

^Hl 4 

-g*H 1~3<*JH afl^g JL*\] ^Sfl^Sl o1-g-^ £ £# D]^ 3MM?l7l 
1~3<H1 ^tfl ol^-^ ££ s- i^Ef^^ 2:^ofl «o S LiCl Li 2 S0 4 # ^7\S. 
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<109> 50Li 2 0-47B 2 03-3TiO2 ( 47Li 2 0-50B 2 0 3 -3V 2 0 5 , 47L i 2 0-50B 2 0 3 -3WO 3 A 1001-% 

ofl tflsH B]^- <§o] Li 2 S0 4 # ^7>S. 15 ^7}*H .OaHI 14 -g-^ "J-^-^-S. 

(a)-(cHl M-El-vfl^cf. 

<110> £ 3^ t£5f^ <#7] JL$\) <* ^7H1 ol^^i £7 > D| ^ #7> 

*><^ a^cfl o]^ *UE51<y 5>40- 6 S/cm^l ^ °l£r#:£;51# M-EHISm. 

<111> t>l^lAi^^ ^Bfl -B-^^^l Jl^l ^a^fl a l*fl °1£ ^i^S ^ 

<ii2> a. j7^i ^sfl^ -f^tb 3# oi^^-i- q-EHH 3* ^7>^0. 

^ *>°1# ^R3°l -f^r^ i27fl 7fl^i 
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l^^ty 1] 

<sm<q 1> 

a Li 2 0 - b B 2 0 3 - c M -d X 

#7}o\}*\ , M^r Ti0 2 , V 2 0 5 , W0 3 Ta 2 0 5 ^ ^l^H 
°1^H, LiCl ^ Li 2 S0 4 S. o)^o]^ zl^6\]X] #&S\^ o]± ^ oj^oln}, 

0.4<a<0.55, 0.4<b<0.55, 0.02<c<0.05, a+b+c=l°H , 0<d/(a+b+c)<0.2°| cf. 
[^T 1 * 2] 

*ll l^Hl ^M^i, a^ 0.45 ifl*l 0.52°H, bxr 0.45 0.52°M, c ^ 0.03 ^\ 

x) 0.04°H, d^r 0.001 ^\*\ 0.1591 ^^SlS, 0>}^ -H^l 

3] 

(a) Li 2 0^ #^-*fl 3^*, B 2 0 3 ; ^ Ti0 2( V 2 0 5 , W0 3 ^ Ta 2 0 5 S o^o^ zL-f-<Hl 
^ ^€ ^ 5MS"§-# ^^>jl, ^*Rr #31; 

(b) -8-71 ^>7l 3^31 Sj-^-#o] L i 2 0S -g-«M ^ £l*r ^£5. 7>t3T>^ 
^"71 3j-^#-g- Li 2 0S t^-SflSRr ^1; £ 

(c) ^7] &^o] ^<ye>7fl ^"Efl^ %<%^r ^ 91^ -ZrSLS. ^7] 
^41-8: 7}«gS>^ <2fe ^Til 
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(d) #71 -g~g-l-§- -f^-i-g; #?fl# itf*Kr -H^l *d^M *fl2 «o v 

41 

*fl 3%H &<>H, A oM (a) ^711^ LiCl ^ Li 2 S0 4 S ^l^^l ^fl^l 

[^t 1 ^ 5] 

*fl 3^3-ofl (b) ^7} 2tffr&o) Li 2 0S ^ 51^ 

^£tt 600 vfl*] 800 r^l 3# ^^-S. *Kr Ml ^sfl^ ^12: « 0 >^. 
6] 

*fl 3*J-<H1 ^y) ( c ) c^jo} -§-§--§- o. ^ ol^ 900 ^ 

1500 "C^ ^ ^.5. ^ H*fl ^12: « 0 V ^ . 

7] 

*fl 3%H1 A^H, ^\ (d) ^Tflal ^-71 -§--§-§-* -g-^SHr ^r£fe 0 tfl^l 25°C^1 
^-^.2.5. .2*11 ^Sfl^ A]3i »o V ^. 

8] 

<2)-*j->0 1> 

a Li 2 0 - b B 2 0 3 - c M -d X 

#7HH , m^: Ti0 2> V 2 0 5 , W0 3 Ta 2 0 5 S °1^-<H^1 ^-^H ^€ 
0 ltf°l°i, LiCl ^ Li 2 S0 4 S. ol^-o^^l ZLf-o)H ^bhs)^- ^ oj^-ol^, 
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0.4<a<0.55, 0.4<b<0.55, 0.02<c<0.05, a+b+c=l°]^, 0<d/(a+b+c)<0.2°l tf. 

9] 

sr>7l 3J-«H IS. M-E^ifl^ Ml ^^fl^-a- ^fl-g-tb ^-i: *Kr ^ : 

<S1-^ 1> 

a Li 2 0 - b B 2 0 3 - c M -d X 

#7W*\ , M^r Ti0 2 , V 2 0 5 , W0 3 ^ Ta 2 0 5 3. ol^o^ jzf-oJM ^^sj 
°l A o Vo H , Xtt LiCl S Li 2 S0 4 S. <>l-¥-<H*l zLf-<H]^ *}i«£]^ ^.14 ol^-o}^, 

0.4<a<0.55, 0.4<b^0.55, 0.02<c<0.05, a+b+c=l°H , 0^d/(a+b+c)<0.2o]cf. 
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[£ 1] 



2] 




(°C) 



900- 



700°C 



3a] 

10"* 



E 
o 

W 

LH 

LH 10< 

OU 
o 



10"' 













/ 









1.5h 2.5h 



xi&(h) 



5.0x10"° S/cm 5.2x10"° S/cm 



- 1.3x10"° S/cm 



(SOLijO-dTBjO.-aTiO^UjSO, 



0 5 10 15 

Li 2 S0 4 »s (d)(inm/o) 
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[S. 3b] 



1CT 



E 

CO 



10" 



4.1x10"* S/cm 



1.1x10* S/cm 



2.0x1 0' 8 S/cm 



(47Li 2 O-50B 2 O,-3V 2 O 6 HJU 2 SO 4 



0 5 10 15 

Li 2 S0 4 srs (d) (in m/o) 



3c] 



E 

CO 

LH 10-* 

OU 



io- 7 



♦ 

4.6x10*° S/cm 



1.3x10*° S/cm 



♦ 

5.2x1 0' 7 S/cm 

(47Li 2 O-50B 2 O 3 -3WO 3 )-dLi J SO 4 



0 5 10 15 

Li 2 S0 4 sr-sf (d) (in m/o) 
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